The number of persons with dementia (PWD) is increasing rapidly worldwide. 
Introduction
Alzheimer's disease and other types of dementia are reaching epidemic proportions globally as it is estimated that in about 30 years, approximately 81 million people will be stricken by dementia care, mutuality between persons with dementia (PWDs) and caregivers is one of the most problematic aspects of delivering.
1-2 Since PWDs suffer from major cognitive impairments, communication with caregivers has often been problematic. Studies of communication in dementia care generally frame the issue in terms of verbal communication, and have delivered conflicting results. [3] [4] For example, Potkins et al. 3 suggested that caregivers should speak slowly and in short sentences, ask closed-ended questions, and talk about concrete matters. Small et al., 4 in contrast, argues that slower speech is ineffective as persons with dementia forget the earlier part of the utterance, and that too much verbal communication and too many demands made by caregivers might be challenging for the persons with dementia, and thereby lead to problematic behaviors. Ineffective communication between the caregivers and the PWD often leads to misunderstandings and problematic behavior on the part of the PWD3. Caregivers need communication strategies to deal with language deficits that are simple, readily available and cost effective. Studies of communication in dementia care generally frame the issue in terms of verbal communication only. [3] [4] What is lacking is a study designed to specifically examine both verbal and nonverbal communication between PWDs and their caregivers.
In general, non-pharmacological approaches are preferred in the treatment of agitation in PWDs because of serious side effects and increased mortality risk associated with psychoactive drugs. 5 Several non-pharmacological approaches have been reported and reviews of non-pharmacological interventions, including Reminiscence Therapy, [6] [7] Cognitive Rehabilitation Therapy, 8 Validation Therapy, 9 Reality Orientation 6 Behavioral Therapy, Touch and Massage, and Light Therapy 7 have found that most of the qualitative and quantitative studies on these interventions and their effects vary in quality. None of these studies have been replicated; it is difficult to draw any general conclusions about their effectiveness. Though, these non-pharmacological treatments have been suggested and are employed by family and professional care-givers. [10] [11] [12] [13] [14] Morning care is a common nursing situation in which PWDs experience frustration with their caregivers as a result of poor communication. The morning care situations are often lead by the caregivers with verbal instructions, including questions, information or requests about the dressing procedure. 15 Recent nursing research contains a range of studies from the use of background music to natural environments focused on improving bathing and morning care situations. [16] [17] [18] [19] Music therapy and singing have been frequently recommended as a means to decrease agitation; [20] [21] [22] [23] however, recent studies present inconsistent results on their effectiveness. For example, Raglio et al. 24 found that compared to standard care, music therapy sessions reduced behavioral disorder in PWDs, while Cooke et al. 25 found no significant effect on agitation and anxiety in PWDs following participation in a music program.
Researchers have developed music therapeutic care (MTC) in which caregivers sing for or together with PWDs. 26 Götell's 27 study revealed that MTC was preferred during caregiving as it was associated with the greatest mutual affirmative influence on PWDs and caregivers, when compared with standard care and individualized music listening. In an exploratory study on the use of background music and singing during morning care situations, Dennis 28 interviewed each participating caregiver at the end of each intervention session, and concluded that music and singing could bring about positive changes, especially enhanced wellbeing of PWDs and caregivers. Furthermore, Hammar et al. 29 
Materials and Methods
The study results reported here are parts of the intervention study in dementia care on the effectiveness of MTC during morning care situations, comparing morning care situations without MTC (baseline) with morning care situations with MTC (intervention). In the study, the persons with severe dementia served as their own controls, since it is almost impossible to find a control group to match the intervention group. 32 
Sampling
Following an approval by the Regional Board of Research Ethics, purposive sampling was used to identify potential participants for the study. Participants were recruited from existing residents in two nursing homes for PWDs in an urban area of Sweden. Patients with severe dementia and their professional caregivers were eligible to participate. The head nurse at the nursing home suggested twelve PWDs and their 10 professional female caregivers. The inclusion criteria for the PWD were that they should be native Swedish speakers and, according to the head nurse's perception, had an extensive history of interaction with the caregivers working at the wards, including during morning care situations. Initially, an invitation was sent to the caregivers, which included the purpose and procedure of the study. The caregivers who were interested in study participation were invited to attend a briefing session of the study. During the briefing, the details of the study were presented and a written information sheet was provided for every potential participant. Since all PWDs had suffered from severe dementia, they were unable to understand the information of the study and thus proxy consent was obtained from their next of kin. The next of kin were informed that participation in the study was voluntary and they could withdraw at any time without experiencing penalties or deprivation of care or services for their relatives.
All 12 PWDs' next of kin and all 10 caregivers agreed to participate in the study. Before the data collection started, two of the patients died, leaving behind 10 participants. Therefore, four men and six women remained in the final data analysis. Five of the PWDs were diagnosed with vascular dementia and another five with Alzheimer's disease. Among the 10 caregivers, three caregivers declined their participation prior to starting data collection due to health problems (n=2) or without any explanation (n=1). One caregiver terminated her participation because her PWD relative passed away.
Prior to data collection, PWDs' levels of cognitive impairment were assessed using the Mini Mental Examination (MMSE). 33 The MMSE scores ranged from 0-12 (M=3.3, SD=4.02). The age of the participants ranged from 66 to 92 years of age (M=81.3, SD=8.23) and their period of residence at the nursing home ranged from 1 month to 5.5 years with an average duration of residence of 24.5 months.
Data collection procedure
The data were gathered during the 'morning care situation' when the caregivers cared for the participating PWDs. The morning care situations contained morning routines such as leading the PWD to the bathroom where the PWD sat down and had nightclothes removed, then bathing took place whereby the upper body of the PWD was washed. Following this, the upper body was dressed. Thereafter, bathing of the abdomen took place and underpants were put on, but these were not video recorded. Socks and shoes were put on followed by a walk or wheel chair ride to the sink where teeth were brushed and hair combed. In total, eight video observations consisting of four recordings of usual morning care (baseline) and four recordings of morning care with MTC (intervention) were carried out for all of the 10 participants.
Before the MTC, all participating caregivers were offered a Music Therapeutic Caregiving course at Mälardalen University or a training course on the instructions about how to use MTC by a certified MTC instructor. Six out of 10 caregivers participated either in the university course or the training for instructions. Both courses included practices in songs that the elderly generally would recognize from their past, such as children's songs, sing-along songs and popular songs from the early part of the twentieth century. The caregivers were instructed to choose songs they preferred to sing and continuously sing in front of the PWD relative when providing morning care.
Instrument and data analysis
The Verbal and Nonverbal Interaction Scale (VNVIS) developed by Williams (unpublished data) was used to analyze 40 baseline and 40 intervention sessions of morning care situations. The VNVIS was developed to rate frequency and occurrence of specific sociable and unsociable communication behaviors of dementia caregivers and care recipients over a period of 10 minutes. The original VNVIS includes 12 sociable and 12 unsociable items. The instrument was modified by the author (Williams, unpublished data) to include items for singing and humming or whistling. The VNVIS contains two scales: one for caregiver's communication behaviors and another one for care recipient's communication behaviors. In this study, only the care recipient version was used. Accor ding to the instructions for the VNVIS, the video tapes were scored by rating the occurrence of each communication behavior during each minute of a session. Each minute was treated as a discrete interval for recording the occurrence (score = 1) or nonoccurrence (score = 0) of the target behavior. Communication behaviors were grouped into four categories (subscales): nonverbal, verbal, sociable and unsociable. The subscale scores were obtained by summing scores for behaviors in those categories: sociable verbal, sociable nonverbal, unsociable verbal and unsociable nonverbal. Individual item scores in each of the categories were examined before and during MTC. Prior to the analysis, the first and second authors (GE and LM) were trained on the use of this instrument by the author of the instrument, Christine Williams (unpublished data). Code definitions were reviewed and procedures for scoring were discussed. Practice was obtained by scoring videotapes of a few residents who did not participate in this study. The raters reviewed their results with the author of the instrument (CW) and discussed their coding until consensus was reached. As the VNVIS required 10 minutes of observation, the first 10 minutes of each morning care situation were used for analysis, although some of the recorded morning care situations lasted longer. On the tenth day after all 80 video recorded sessions were analyzed, a test-retest of reliability was performed by two researchers 
Statistical analysis
A student t-test was used to compare the mean scores of the scores between baseline and during intervention. Statistical analyses were performed with the SPSS for Windows, Version 17.0. A P-value of <0.05 was considered significant.
Results
Since two of the baseline observations and three of the MTC intervention observations were less than 10 minutes in duration, they were dropped from the analysis yielding 75 video tapes. Total scores of the observed behaviors at baseline and during MTC are shown in Table 1 . A number of the behaviors improved in the expected direction. For sociable verbal communication, significant improvement was observed in five of the nine behaviors. The ability to respond to questions increased by 69% from a mean score of 1.53 (SD=1.84) at baseline to a mean score of 4.95 (SD=3.59) during MTC. Furthermore, the nonverbal behavior Calm-relaxed increased significantly during MTC. At baseline, the participants were observed to be calm and relaxed for a mean score of 7.95 (SD=3.44) whereas during MTC, the participants' mean score for Calmrelaxed increased by 19% to a mean of 9.42 (SD=1.38). The unsociable verbal communication behavior Cursing decreased significantly during MTC, when compared with baseline. Furthermore, a significant reduction was observed for the behavior Does not respond to question. It decreased from a mean score of 2.27 (SD=2.47) at baseline to a mean score of 0.24 (SD=.59) during MTC.
The distribution of observed sociable verbal and nonverbal communication and unsociable verbal and nonverbal communication behaviors for usual morning care (baseline) and MTC morning care is shown in Table 2 . Sociable verbal communication behaviors decreased 35% from a mean score of 16.3 (SD=15.1) at baseline to 10.5 (SD=12.1) during MTC sessions. Regarding sociable nonverbal communication behaviors, the mean score increased 25% from a mean score of 20.1 (SD=9.3) at baseline to 25.2 (SD=10.3) during MTC sessions. The sociable verbal and nonverbal mean score was 36.3 (SD=23.1) at baseline, when compared with 35.6 (SD=2.5) during MTC. Unsociable verbal and nonverbal communication was observed at baseline with a mean score of 7.0 (SD=9.2) and 6.9 (SD=6.5), respectively, whereas during MTC, respective reductions of 27% and 26 % were observed, with a mean score of 5.1 (SD=8.9 and 5.1) for both types of communication. The overall unsociable communication mean score decreased 27%, from a mean score of 13.9 (SD=14.07) at baseline to 10.2 (SD=10.3) during MTC.
In summary, during the four MTC sessions, the caregivers continuously sang familiar songs when providing morning care for the PWDs. These PWDs were then able to communicate better with their caregivers. Both the mean scores for the ability to use relevant communication as well as the ability to respond to questions significantly increased, when compared with the 'usual' morning care without caregivers singing to or with the PWDs. However, since we used such a small non-probability sample, the generalizability of the findings is limited.
Discussion
The most striking result that emerged from this MTC study was that the PWDs were able to respond to questions and produce coherent and relevant communication with their caregivers during MTC significantly more often than during usual morning care situations (without MTC). The findings of this study contribute preliminary evidence on how MTC can be used by nurses as an effective non-pharmacological intervention in dementia care. One behavior, Uses coherent communication, which was expected to increase during MTC was found to decrease. This might be because the PWD was engaged in humming or singing during MTC. Non-pharmacological interventions such as MTC in this study should be considered before pharmacological treatments [34] [35] [36] [37] since they can be more cost-effective. However, such treatment approaches are underutilized even though they hold the potential to reduce disruptive behavior without the risks associated with pharmacological treatment such as oversedation. 38 The findings of this study suggest that sociable communication of the PWDs increased and their unsociable communication decreased during the MTC sessions. To our knowledge, this is the first study to apply the Verbal and Nonverbal Interaction Scale to determine the outcomes of MTC during morning care situations in people with severe dementia.
Article
During the MTC, the PWDs' expressions of sociable verbal increased in five out of the nine items such as humming and singing, when compared with those at baseline measurement. The improvement of ability to sing supports the previous findings [39] [40] that PWDs have the skills to remember song texts and sing songs even when they experience severe impairment of communication. Music and singing 29, 30, 41 brings about a positive change and improves the interaction of the PWDs with their caregivers during morning care regardless of the qualifications of the singer. 28, 42 This study indicated that participants were significantly more calm-relaxed during MTC. Studies on music therapy by Berger et al. 43 and Clair, Mathews and Kosloski 44 also reported increased positive emotions while PWDs sang and participated in music therapy sessions. Bigand, Filipic and Lalitte 45 argued that there was no doubt that emotion was at the core of musical experience; and they suggested that basic emotions such as happiness could be recognized in and induced by musical stimuli. One important difference, which sheds light on the importance of music therapy, is that MTC is so unique that it can be implemented in everyday caring situations and requires no special equipment other than the caregiver's singing voice, and minimal training.
Nursing studies on communication enhancement in dementia care reported that too much verbal communication or too many instructions from the caregivers might be challenging for the PWD to handle. 46, 47 In this study, caregivers decreased their instructions and instead continuously sang when providing morning care during MTC sessions; and consequently, the PWDs significantly increased their ability to use relevant communication and ask relevant questions. Based on these findings and other MTC study results, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] 48, 49 we suggest that during MTC sessions, verbal communication and instructions that are normally referred to through speech can be excluded and instead use MTC in order to enhance communication in the encounters between the PWDs and their caregivers.
In addition, this study also revealed that the unsociable verbal variable, Cursing, significantly decreased during MTC. While cursing could be seen as a means to express aggressive behaviors, MTC may be able to reduce aggression among PWDs, as suggested by a few studies. [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] 41 It is also suggested that PWDs' aggressive behaviors are grounded in the difficulties that they encountered in interpreting and expressing verbal and non-verbal communication. 50 Given that aggressive behaviors decreased and the PWDs could communicate more appropriately during MTC, singing may be beneficial for decreasing aggressive behavior. In all participants, MTC enhanced social function by providing opportunities for the PWDs to participate and cooperate in their activities of daily living.
Implications
Since MTC requires no special equipment it can easily be implemented in everyday care situations in which PWDs and their caregivers interact. However, without knowledge of correct singing technique or knowledge of the songs preferred by the PWDs, singing when performing care can be demanding for caregivers. We suggest, as do Chatterton, Baker and Morgan 42 and Dennis, 28 that MTC should be implemented as an alternative psychosocial intervention in dementia care. A music therapist, a singing instructor/teacher, or a singing nurse, physician or caregiver can take the responsibility of instructing other personnel in how to use MTC as a tool to enhance communication between caregivers and PWDs. In addition, knowledge and training of MTC should be included in the caregivers' education. It is of great importance that MTC is endorsed at the management level to ensure appropriate organizational structures to support the caregivers in its implementation. MTC can be individualized to accommodate residents' preferences, which may encourage the PWDs to join the singing, humming or whistling, and become an active participant rather than a passive listener. Singing is also widely enjoyed as a means of expression across all cultures and geographical regions, which make MTC becoming a good choice in diverse populations.
Limitations and recommendations for research
Limitations of this study included that our sample only contained caregivers willing to be studied together with the PWDs. Since the caregivers were suggested by the head nurse at the nursing home and all agreed to participate, we do not believe that the sample was biased towards either those who liked singing or those who did not enjoy it. However, it should be kept in mind that those who agreed to participate may have done so because they liked singing.
The PWDs were chosen solely due to the head nurse's preferences and perceptions that those PWDs were well known and supported by their caregivers. Moreover, other people with dementia were not selected due to their MMSE scores and the inclusion criteria. These might have limited the representativeness of the sample to the dementia population. The differences in the caregivers' reactions towards their relatives with dementia or their ways of communication were not fully considered in this study. Some next-of-kin refused the invitation to participate therefore those who agreed may have differed in some way. All correspondence with the next of kin was done by the second author.
In this study, morning care sessions were video recorded. Video recording provided a suitable method to capture episodes of verbal communication and nonverbal communication that are usually difficult to observe in real life. Latvala, Voukila-Oikkonen and Janhonen 51 have noted the importance of ensuring that video recording be conducted with minimal interference with the normal situation. In this study, an attempt was made not to disturb the morning care and to preserve the integrity of both the PWDs and their caregivers. Polit and Beck 32 pointed out that the researcher should be aware of the Hawthorne effect in which those who are being video recorded may try to please the researchers by behaving in ways they believe are in line with the researcher's purposes. However, we have no reason to believe the participants in this study were distracted by the videotaping; indeed, all of the PWD participants adapted to the camera and appeared not to notice it. The PWDs were all diagnosed with severe dementia and participated in data collection once a week for a relatively short period of about two months. During this process, we observed no major differences in either the social behaviours of the PWDs or those of their caregivers.
This study included the PWDs living in nursing homes and thus the findings might not be able to generalise to the wider population of PWDs, especially those living in their own homes. Further research is recommended in this promising area and should include morning care situations between family caregivers and their PWD relatives, while they are living 
